


U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2    



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 3    



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 4

The Gulf Survey Evolved Out of Ecosystem Surveys Conducted by AFSC 
Starting in 1981

Larval fish sampling since 1981
Forage fish research since 2001

Line 8 in Shelikof Strait (Chlor, Nut, Bongo, MZ) 
Spring 1985-Present

Zooplankton 
Spring 2010 -
Present



Alaska

Gulf of 
Alaska
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Gulf of Alaska Assessment

• 1996 – 2004: late summer – cross shelf transects – 
integrated ecosystem survey focus on Pacific Salmon
• 2010 – Present: summer – systematic grid – integrated 
ecosystem survey focus on groundfish/Pacific salmon
• Oustide Funding (NPRB, AKSSF, PSC, Globec)
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Food: Diets
Pacific cod vs. walleye pollock

• Cod diets more 
diverse

• Pollock 
consumed more 
large, lipid-rich 
copepods

• Few euphausiids
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Food: Energy Allocation strategies
• Cod are heavier than 

pollock at a given size
(muscle mass)

• Pollock allocated 
more energy to lipids 
(energy stores)



What Can We Learn from Energy Allocation 
Strategies?

• Identifies important life history stages – migration, 
reproduction, winter, settling out

• How prevalent are the various strategies?
• Is there a relationship between strategy and survival 

constraints?
• What is the relationship between environmental 

variation and strategy?







Juvenile Energy Allocation States at High 
Latitudes a Response to Perceived Risk
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% Lipid 

Length

Maximum lipid content

Energy allocated to growth
Energy allocated to storage

Larvae

YOY

Age-1

Size-dependent mortality due to predation

Size-dependent mortality 
due to winter effects



Other Energy Allocation Strategies Can Exist
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Atlantic cod

Grouper - Mycteroperca microlepis

Copeman et al. In Press. Deep 
Sea Res. 

Bell. 2012. TAFS. 141:855-871.

Copeman et al. 2008. Mar. Bio. Fish. 154:823-832.

Saffron cod 

Winter flounder 

Stallings et al. 2010. Env. Bio. Fish. 88:389-398.
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Settlement Costs for Juvenile 
Pacific Ocean Perch



•
•
•



●
●
●

● Pelagic 
habitat
● Demersal 
habitat

Habitat: Pacific cod
Energetic condition before and after 

settlement, central GOA

• Recently 
settled larvae 
are larger and 
have smaller 
lipid stores

• Cost of 
settlement?



Settled Age-0 Cod Grow with Lower Lipid

% Lipid

Settled  phase

Length

Pelagic phase
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Management and assessment

•Early life history strategies differ greatly 
among species

•Hence different indices are needed to 
capture variability in transport, growth 
conditions, habitat suitability

•Species specific "report cards" to inform 
assessment and management



Sablefish report card



Management and assessment

•Indices predicting recruitment are promising 
but likely need refinement before they can 
improve recruitment estimates in 
assessment models

Next Steps…




